The Johansen trace method and Engle-Granger technique are used to test for long-run equilibrium represented by cointegration (Engle & Granger 1987 , Johansen 1991 . We test for unit roots using the ADF and PP tests (Dickey & Fuller 1979 , Phillips & Perron 1988 . We test for a structural break using the Perron test (Model C) (Perron 1997 Where y t , x t are I(1) time-series variables. z t-1 is the error-correction (EC) term representing a long-run equilibrium. However, removing the EC term from an ECM, a short-run vector autoregression model (VAR) is still valid where there is no cointegration (Engle & Granger 1987 ). In addition, Granger causality (Granger 1969 ) from x t to y t exists if all
Where k ξ 's are the coefficients of lagged x t in the ECM. Wald- ABSTRACT: China-Russia Ruble-RMB currency swap agreement may have long-run and short-run exchange risks for China. This paper mainly aims to investigate the informational efficiency of Ruble-RMB foreign exchange market. Methods used include the ADF and PP tests, the Perron test, the Johansen trace and Engle-Granger tests, vector autoregressive model and Granger causality test. Cointegration does not exist between the exchange rates of Ruble, dollar, euro, yen and pound to RMB, suggesting long-run informationally efficient. We constructed a first-differenced VAR for these exchange rates. We find a unidirectional Granger causality from euro-RMB exchange rate to Ruble-RMB exchange rate, suggesting short-run informationally inefficient. Hence, the Ruble-RMB foreign exchange market violates the efficient market hypothesis (EMH) and the Ruble-RMB currency swaps may not receive diversification benefits in the short run. KEYWORD: Cointegration; exchange rate; efficient market hypothesis; Granger causality; structural break; vector autoregressive model International Conference on Social Science, Education Management and Sports Education (SSEMSE 2015) Exchange rates comprise those of Ruble to RMB (RUB) and US dollar to RMB (DOLLAR). They also include those of the euro to RMB (EURO), Japanese yen to RMB (YEN), and pound to RMB (POUND). Excluding weekends and holidays, data has 963 daily observations from 4 January 2011 to December 24, 2014 (China Foreign Exchange 2014). 
EMPIRICAL RESULTS
The five time-series variables each contain a unit root ( Table 2, Table 3 ). Both the trace and EngleGranger tests suggest no cointegration for these series (Table 4, Table 5 ). So we estimated a firstdifferenced VAR. EURO Granger caused RUB at the 5% confidence level but not vice versa. Estimates were for α on y t-1 . k is the lag order. Tests fixed the k between 2 and 12 according to (Ng & Perron 1995) . t-statistic represented that for the coefficient of the kth lagged term. t-statistic exceeded or equaled to 1.8 in terms of absolute value according to (Perron 1989 ). The fraction λ was 0.05; therefore, regressions were executed from T = 48 to 915 (T is the sample size). T b was the possible break point detected. The critical values for T = 100 were -6.07, -5.48, and -5.17 at the 1%, 5%, and 10% confidence levels, respectively ( Z α is the test statistic. Null hypothesis: the series were not cointegrated. Test equations contained the trend and constant. The lag lengths were chosen using modified AIC. *p-value in (MacKinnon 1996). 5% O-L denotes 5% asymptotical critical value (Osterwald-Lenum 1992). C&L is 5% Cheung-Lai finite-sample critical value (Cheung & Lai 1993 
CONCLUDING REMARKS
China has increased the number of its currency swap partners. Recent RMB-Ruble swap agreement suffers a considerable Ruble devaluation, showing existence of risks for the currency swaps. The risk arises from market efficiency across international exchange rates. Cointegration analysis does not suggest a long-run equilibrium between the exchange rates of the Ruble, dollar, euro, yen and pound to RMB. Despite this, we find Granger causality from euro-RMB exchange rate to Ruble-RMB exchange rate, which shows a violation of EMH. Therefore, Ruble-RMB swap risks exist for China at least in the short run.
